Clinical Feasibility of a Wearable Mixed-Reality Device in Neurosurgery.
Neuronavigation systems are routinely used during neurosurgical procedures. Currently, new imaging technologies are emerging, such as virtual, augmented, and mixed reality. With mixed-reality devices, the user can analyze and interact with the real environment using virtual objects. The aim of this prospective pilot study was to offer a proof of concept by testing the clinical feasibility and accuracy of a wearable mixed-reality device (Hololens) for preoperative neurosurgical planning. In patients with an indication for brain tumor surgery, preoperative planning of tumor localization with the Hololens was compared with standard neuronavigation in the operating room. Magnetic resonance imaging-based 3-dimensional holograms of the patient's head and tumor were created and projected on the physical patient's head using the Hololens. The 2-dimensional projection of the tumor borders as perceived by the neurosurgeon on the skin of the patient's head was outlined both with the Hololens and neuronavigation. Accuracy of the Hololens localization was assessed using neuronavigation as the gold standard. Twenty-five patients were included in this study. Holograms were successfully created in all cases. In 9 patients tumor localization with the Hololens did not differ from the standard neuronavigation system and the overall median difference was 0.4 cm (interquartile range 0-0.8). This prospective clinical study offers a proof of concept of the clinical feasibility of the Hololens for brain tumor surgery planning in the operating room, with quantitative outcome measures. Further development is needed to improve the accuracy of this wearable mixed-reality device.